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Prophase. In the resting nucleus the chromatin is spread out as
a reticulum. It is actually composed of a number of separate units,
the chromosomes. These are, however, so spread out and so joined
by anastomoses with each other that their individuality is obscured.
The initiation of the division of the nucleus is marked by the
resolving of the reticulum into distinct chromosomes (Fig. 393).
The material of the chromosomes condenses and becomes more or
less evenly distributed along the length of the chromosomes. This
results in giving them a dense appearance. At this stage they are
long, slender, threadlike structures. They undergo shortening and
thickening and the different chromosomes come to have very
characteristic shapes. In their final form they are most frequently
somewhat long and slender. Very early in the prophase each
chromosome is seen to be split into two parts, the chromatids.
These two parts, however, remain together until the next stage of
mitosis, that is, until metaphase.
Chromosomes are carriers of hereditary characteristics, and
there is very decisive evidence to show that the factors for these
characters are arranged lineally in the chromosomes themselves.
The splitting of the chromosome lengthwise into two parts divides
each of the factors very exactly, and the whole process of mitosis
seems to be an arrangement to insure an equal distribution of the
hereditary factors to each daughter nucleus. The remaining part
of the mitotic process is such as to distribute one chromatid from
each chromosome to each of the daughter nuclei. It is owing to
this even distribution that the daughter nuclei are alike in heredi-
tary characteristics.
Toward the end of the prophase great changes occur in the
nucleus. The nuclear membrane disappears and the whole mass
of karyolymph becomes spindle-shaped. When nuclei in this stage
are prepared for study by being fixed, sectioned, and stained, the
karyolymph has a striated or fibrillar appearance with the fibrils
converging toward the poles of the spindles.
In living cells the fibrous appearance is not evident and the spindle
appears homogeneous. The spindle is dense enough so that with a needle
it can be moved through the cytoplasm. There is doubt as to the mean-
ing of the fibrous structure brought about by fixing and staining, but it
seems to be-connected witk the invisible structure of the spindle.